Growth inhibition of Mycobacterium bovis, Mycobacterium tuberculosis and Mycobacterium avium in vitro: effect of 1-beta-D-2'-arabinofuranosyl and 1-(2'-deoxy-2'-fluoro-beta-D-2'-ribofuranosyl) pyrimidine nucleoside analogs.
The resurgence of tuberculosis and the emergence of multiple-drug-resistant strains of Mycobacteria necessitate the search for new classes of antimycobacterial agents. We synthesized a series of 1-beta-D-2'-arabinofuranosyl and 1-(2'-deoxy-2'-fluoro-beta-D-ribofuranosyl) pyrimidine nucleosides possessing diverse sets of alkynyl, alkenyl, alkyl, and halo substituents at the C-5 position of the uracil and investigated their effect on activity against M. tuberculosis, M. bovis, and M. avium. Among these molecules, 5-alkynyl-substituted derivatives emerged as potent inhibitors of M. bovis, M. tuberculosis, and M. avium. Nucleosides 1-beta-D-2'-arabinofuranosyl-5-dodecynyluracil (5), 1-(2'-deoxy-2'-fluoro-beta-D-ribofuranosyl)-5-dodecynyluracil (24), and 1-(2'-deoxy-2'-fluoro-beta-D-ribofuranosyl)-5-tetradecynyluracil (25) showed the highest antimycobacterial potency against M. bovis and M. tuberculosis. The MIC90 exhibited by compounds 5, 24, and 25 was similar or close to that of the reference drug rifampicin. The most active compounds 5, 24, and 25 were also found to retain sensitivity against a rifampicin-resistant strain of M. tuberculosis H37Rv at similar concentrations. Some of these analogs also revealed in vitro antimicrobial effect against several other gram-positive pathogens.